The aim of this study is to examine the effect of the mastery learning and traditional learning on students' academic success, retention, achievement and attitudes using meta-analysis methods. As a result of the meta-analytic examination, 10 national and international studies that were carried out between 2003-2014 including values of sampling size (n) belonging to experimental and control groups in order to calculate the effect size, mean (X) and standard deviation (sd) or data enabling the calculation of these values; that implemented the mastery learning model used a pre/post-test control group model, and finally studied the effect of this model on academic success, retention, achievement and attitudes were selected. All the statistical processes were undertaken using the Comprehensive Meta-Analysis (CMA) and the MetaWin programmes. Moreover, the inter-rater reliability of the studies was calculated separately to increasing the reliability of the results of the research which was determined to be found as 100%. Consequently, it was identified that mastery learning has a positive and significant effect on students' academic success (ES=1.360) , retention (ES=1.666) , achievement (ES=0.951) and attitudes (ES=0.940) in accordance with random effects models. Thus, it can be said that mastery learning is influential, with respect to students' academic success, retention, achievement and attitudes. 
Introduction
Increasing the academic success levels of students is an important objective in education and it has been the research subject of many educational studies. At the same time, and for many years, the differences in success among students have also been the focus of attention for governments and educational experts (Çelik, 2003; Guskey, 2007; Khan & Masood, 2013) . To date, a number of approaches, methods and techniques have been proposed and it is widely debated just how far these actually affect success. The problem of differences in success is handled seriously and mastery learning has come to the fore as a solution to this problem. Mastery learning is based on the view that new modes of behaviour can be acquired when students are provided with additional time and learning opportunities. With the development of Caroll's Model of School Learning (Gagne, 1988) , it also includes an educational process based on the studies of Bloom (Guskey & Gates, 1986) . While Bloom was trying to find ways to reduce the differences in success among students, he observed the instruction process by which all students were given the same amount of time using the same method. He claimed that this case led to differences in the learning levels of students. He asserted that differences in learning could be reduced when proper learning environments was set and adequate time was allocated and he developed a method called mastery learning that encompassed all of these properties. As the positive effects of the mastery learning method are not limited to cognitive or academic fields, research results have proven that this method also increases confidence and the desire to go to school, the level of in-class participation and attitudes toward learning in learning environments (Guskey, 2007) . In this case, it can be said that the mastery learning model has positive effects on not only students' cognitive domain, especially regarding academic success, but also on their affective domain, such as their confidence, desire and attitude.
When studied in detail, it becomes clear that the mastery learning model is based on Caroll's Model of School Learning, which includes Keller's individualised learning model and group learning approach. According to the individualised learning model, doing homework is central to students' development and improvement. On the other hand, in the school learning approach, the instruction offered in the class is considered as a time-based phenomenon and it is expected that the level of learning increases as the time allocated to learning increases (Gentile, 1994 , cited in Damavandi & Kashani, 2010 . Bloom (1979) states that mastery learning consists of the combination of these two systems, that differences of success among students could be managed and that most of the students at school could be successful, provided that determining factors such as the background of students and the quality of instruction services are used properly; in other words, mastery learning could be realised (Özder, 2000) . So, instructional qualities such as feedback, correction and rich instruction environments are regarded as efficient means of instruction that are considered to be influential in the pursuit of success (Guskey, 2005) . When students are provided with appropriate learning conditions within this process, it is emphasized that all children can learn (Guskey & Gates, 1986) . Keeping all this in mind, the mastery learning model is based on the view that all the students can learn what is taught at school.
There is considerable research stating that the mastery learning model, based on the quality of instruction offered and allocation of adequate time needed by students rather than their abilities, bears successful results in a variety of fields, such as Science and Technology (Özden, 2008) , Physics (Wambugu & Changeiywo, 2008) , Mathematics (Shaife, Shahdan & Liew, 2010; Yıldıran & Aydın, 2005) , Geometry (Sood, 2013) and Music (Kurtuldu & Bakioğlu, 2012) . At this point, the results of research examined throughout the literature review process have demonstrated that mastery learning has a great influence on increasing the academic success levels of students, making them active in the learning process (Kulik, Kulik & Bangert-Drowns, 1990 ) and increasing their motivation levels (Changeiywo, Wambugu & Wachanga, 2011) . So, a more detailed study on mastery learning is needed as it has a positive influence on learning levels of students, their academic success and attitudes and this study has been carried out.
The Purpose of the Research The purpose of this research was to determine the effect of mastery learning model and traditional learning models. With this aim, the following questions were sought to be answered; in terms of students' academic success, retention known as the test assessing how much of the content evaluated by academic success test can be remembered after a while, achievement reached after extracting the pre-test scores from the post-test scores and attitudes 'what are the effect sizes of mastery learning model compared to traditional learning models?'
Method
Inclusion Criteria, Literature Review and Coding This study examined quantitative studies on the mastery learning model that were carried out between 2003 and 2014, so as to determine the effect of the mastery learning model and traditional learning models on student academic success, retention, achievement and attitudes using meta-analysis method. The date range determined as 2003 and 2014 was decided according to the inclusion criteria of the studies. Glass (1976) defines meta-analysis as the reaching of a general result and obtaining of a common effect size by examining the results of studies on the same subject carried out independently from each other. A range of controlled national and international experimental studies on the mastery learning model, ranging across Google Scholar, the Turkish Higher Education Council National Thesis Centre, Ebscohost-Eric, ScienceDirect, Ebscohost-Professional Development Collection were consulted. Key words such as 'mastery learning model/technique, learning for mastery' were used in both English and Turkish to identify relevant studies. The inclusion criteria were determined as follows: the studies were carried out between 2003-2014 and included the values of sampling size (n) belonging to experimental and control groups in order to calculate the effect size, mean (X) and standard deviation (sd) or data enabling the calculation of these values; they implemented the mastery learning model; they used a pre-and post-test control group model, and finally, they studied the effect of this model on student academic success, retention, achievement and attitudes. As a result, ten sources were included in the present study, excluding the ones that did not comply with the inclusion criteria.
In this meta-analysis study, a clear and detailed coding form was prepared to demonstrate the general qualities of the selected studies and data, such as study code, authors' names/surnames, the year in which the study was carried out and the publication type. The second part, called the study content, presents information on the course in which the mastery learning model was implemented, the level of instruction and the duration of implementation. In the final part, information such as the sampling sizes of the study groups and values as mean, standard deviation and sample size were given under the title of the study data.
Meta-Analysis Procedures and Inter-rater Reliability All the statistical processes were undertaken using the Comprehensive Meta-Analysis (CMA) Statistics Programme and the MetaWin programme, and 'study effect' meta-analysis was followed during the analysis. While calculating the effect size of the research, 'Hedges' g' was obtained by dividing the difference among the processes by the combined standard deviation value of the groups (Cooper, 1989) . In meta-analysis, inferences are made based on two statistical models: the fixed effects model (FEM) and the random effects model (REM) (Borenstein, Hedges, Higgins & Rothstein, 2009) . Moreover, the inter-rater reliability of the studies to be viewed in the meta-analysis process was calculated separately, as increasing the reliability of the results of studies is considered important for the reliability of the research. All the studies reviewed were examined thoroughly by another rater with good academic skills and the result was reflected in the article evaluation form. Following this, the evaluations of the first and second raters were compared and agreements and disagreements were marked carefully. Afterwards, reliability of the study was determined with the [agreement / (agreement + disagreement) x 100] formula (Miles & Huberman, 1994) of inter-rater reliability and the result was 100%.
Results
A sum of 10 studies was examined that give the means and standard deviations regarding the use of the mastery learning model in learning environments. Three of them were articles, five were MA theses and two were PhD theses. These studies were variably concerned with the effect of the mastery learning model on students' academic success, retention, achievement and attitudes. When all 10 studies included in the research are considered, there was an experimental group consisting of 403 students and a control group consisting of 408 students.
When the effect of using the mastery learning model in instructional processes on academic success is examined, in accordance with FEM, the effect size is calculated as ES=1.239 with a 0.066 standard error at 95% confidence interval, the upper limit being 1.407 and the lower limit 1.071. As a result of the homogeneity test, Q statistical value was calculated as 35.930. The critical value was regarded roughly as 14.067 from the Chi-square (χ2) table at 95% confidence interval with seven degrees of freedom. As the Q statistical value (35.930) calculated in this study is higher than the critical value of 14.067, it can be said that the distribution of effect sizes is heterogeneous. When the significance of statistics was calculated in accordance with the z-test, it was found to be significant with a value of 14.456 (p=0.000). The model was transformed into an REM by calculating the random effect component, as the homogeneity test of the studies included in the meta-analysis was higher than expected. When the data taken from the 10 studies were examined in accordance with REM, the effect size was calculated as ES=1.360 with an 0.214 standard error at 95% confidence interval, the upper limit being 1.780 and the lower limit 0.939. It can be claimed that the value of the effect size was in wide interval according to Cohen's (1992) classification and thus, the implementations based on the mastery learning model had a positive effect on academic success scores.
The homogeneous distribution value, mean effect size and the confidence intervals of four studies are included in the meta-analysis containing the retention scores and are given in Table 2 . When these studies were analysed according to the REM, the mean effect size was calculated as 1.666 with a standard error of 0.441 at 95% confidence interval, the upper limit being 2.530 and the lower limit 0.803. It was concluded that scores of retention were better under the mastery learning model than traditional instruction methods. When the effect size was considered, it was regarded to be in wide interval according to Cohen's (1992) classification. As a result of the z-test calculations for statistical significance, the z value was found to be 3.782. Accordingly, it was concluded that the analysis was not statistically significant with the value p=0.25449. As a result of the analysis carried out, in accordance with REM on the achievement scores obtained in the studies included in meta-analysis, the mean effect size was found to be 0.951 in favour of mastery learning with a standard error of 0.365 at a 95% confidence interval, with the upper limit being 1.666 and the lower limit 0.235. This can be interpreted in such a way that the achievement scores of students are better than those under traditional instruction methods. In addition, and as a result of analysis performed in accordance with FEM on the attitude scores of three studies involved in the meta-analysis, the mean effect size was found to be ES=0.716 with a standard error of 0.139 at a 95% confidence interval, with the upper limit being 0.989 and the lower limit 0.444. Q statistical value was calculated as 29.42 with the homogeneity test. From χ2 table, two degree of freedom value was found to be 5.991. It was observed that Q statistical value exceeded the critical value (χ2 (0.95) =5.991) of chi-square distribution at two degree of freedom with 20.851. As a result of the analysis performed, according to REM, it was determined that attitude scores were better than those under traditional instruction methods in favour of the mastery learning model with a mean effect size of 0.940, a standard error of 0.548 at a 95% confidence interval and with an upper limit of 2.014 and a lower limit of -0.133. Thus, although information on the analysis of students' scores of retention, achievement and attitude are provided in this part, it can be stated that information is given on the existing state rather than reaching a definite judgment, as there are few studies complying with the predetermined criteria. In other words, as Rosenberg, Adams and Gurevitch (2000) suggest, 'Hedges's g', which is used in calculating the effect size, can provide reliable results for at least five comparisons. Therefore, it can be inferred that more national and international experimental studies should be carried out on the subject in question, so as to generalise the related analysis results for the group.
With regard to publication bias, Rosenthal (1979 , cited in Thornton &Lee, 2000 suggested that unpublished null studies are needed to remove the statistical significance from the findings of a meta-analysis, and referred to this term as the Fail-safe Number (N FS ). In the present study, the value of N FS regarding the effect of mastery learning on academic success was calculated as being 612, on achievement as 34, on retention as 84 and on attitude as 12 through the Metawin program. If studies which exceeded these specified numbers were added to the meta-analysis, the effect size of mastery learning on academic success, achievement, retention and attitude would decrease to be 0.001. When considering that eight studies related to academic achievement are included in the meta-analysis, it can be stated that 612 studies is much in excess of this and thus it can be stated that the results of the analysis are reliable.
Discussion
The aim of this study is to examine the effect of the mastery learning model and traditional learning models on students' academic success, retention, achievement and attitudes in a comparative manner. When the data obtained from studies that include the academic success scores of students were examined, according to the criteria determined in the meta-analysis study, the effect size was ES=1.360 in favour of the mastery learning model, in the light of the analysis performed in accordance with REM. This effect size is large, positive and significant according to Cohen's (1992) classification. Taking these data into consideration, it can be said that the efficiency level of using mastery learning model is high in terms of academic success. This assertion is consistent with the results of studies (Belenky & Malach, 2013; Damavandi & Kashani, 2010; Khan & Masood, 2013; Özden, 2008; Özder, 2000; Wambugu & Changeiywo, 2008; Zimmerman & Dibenedetto, 2008) that do not comply with the predetermined criteria of the study but reveal results indicating that using the mastery learning model in teaching environments increases academic success. Therefore, it can be claimed that the result concerning the academic success of students obtained in this meta-analysis study is fairly consistent with the related literature.
According to the results of the meta-analysis of studies, in which the retention scores of students in both experimental and control groups were compared, the effect size was found to be 1.463 in FEM and 1.666 in REM. It can be said that the value that is obtained in REM is included in the large size category in Cohen's (1992) classification and thus, the use of the mastery learning model in teaching environments has a positive influence on retention scores. On the other hand, as a result of the analysis performed in accordance with REM, the mean effect size was found to be 0.951 with a 0.365 standard error at a 95% confidence interval, with the upper limit being 1.666 and the lower limit 0.235, according to the meta-analysis of studies regarding the influence of the mastery learning model on students' achievement scores. Similarly, in the studies carried out by İşeri (2004; ES=1.5636) and Elaldı (2013; ES=0.3194 ) the mastery learning model was implemented for different subjects and levels. The results obtained in these studies demonstrate that the mastery learning model could be implemented across all levels and it is more influential than traditional methods in terms of achievement, which is consistent with the results of this study. At this point, it should be emphasised that similar studies (Damavandi & Kashani, 2010) have results that are consistent with those obtained in this meta-analysis study. In addition, as a result of the meta-analysis carried out in accordance with FEM to determine the effect of the mastery learning model on attitude scores, the mean effect size was found to be ES=0.716 and ES=0.940 in accordance with REM. Thus, it can be concluded that attitude scores in the mastery learning model are higher than those in traditional instruction methods.
In conclusion, it was observed that implementations based on the mastery learning model were generally effective on students' academic success, retention, achievement and attitude scores, as a result of metaanalysis study. On the other hand, the literature review did not discover an adequate number of studies on the retention, achievement and attitude scores of students, although more than one database was scanned to find studies on implementations based on the mastery learning model. Keeping this in mind, it can be suggested that different studies should be carried out on this subject due to the fact that the mastery learning model is useful for student success and there are currently only a few studies on this aspect. Moreover, the statistical data ( , n, Sd, etc.) required to calculate the effect sizes should be given clearly as the lack of these data in some studies (Özder, 2000) hinders meta-analysis. 
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Genişletilmiş Özet
Amaç Eğitim sisteminde öğrencilerin akademik başarı düzeylerini arttırmak son derece önemli bir hedef olmakla birlikte bu durum aynı zamanda eğitsel çalışmaların da araştırma konusu olmuştur. Diğer yandan yıllardır öğrenciler arasındaki başarı farkının nedenleri ülkelerin ve eğitim sistemlerinin odaklandığı önemli konulardan biri olmuştur (Guskey, 2007; Çelik, 2003; Khan & Masood, 2013 Tam öğrenme modeline dayalı uygulamalarının kullanıldığı deney grubu ile geleneksel öğretim yönteminin kullanıldığı kontrol grubu öğrencilerinin kalıcılık puanlarının karşılaştırıldığı çalışmalarının meta-analiz sonuçlarına göre sabit etkiler modelinde 1,463 ve rastgele etkiler modeline göre ise 1,666 etki büyüklüğü değeri bulunmuştur. Rastgele etkiler modeline göre elde edilen bu değerin Cohen'in sınıflamasına göre geniş düzeyde yer aldığı, buna göre öğretim ortamında söz konusu modelin kullanımının kalıcılık puanlarına etkisinin olumlu yönde olduğu söylenebilir. Diğer taraftan, tam öğrenme modelinin öğrencilerin erişi puanlarına etkisi ile ilgili yapılmış çalışmaların meta analizine göre rastgele etki modeline göre yapılan analizler sonucunda; standart hata 0,365; %95'lik güven aralığının üst sınırı 1,666 ve alt sınırı 0,235 ile ortalama etki büyüklüğü 0,951 olduğu hesaplanmıştır. Benzer çalışmalarda da farklı kademelerde ve farklı konularda tam öğrenme modelinin uygulandığına rastlanmıştır. İlgili çalışmalarda elde edilen sonuçlar, tam öğrenmenin tüm kademelerde uygulanabileceğini göstermekle birlikte meta-analiz çalışmamıza paralel olarak tam öğrenme modelinin erişi açısından geleneksel yönteme göre daha etkili olduğunu göstermektedir. Bu noktada, meta-analiz çalışmasında elde edilen sonuçlarla tutarlılık gösteren bazı çalışmalara da literatür taraması sonucunda rastlandığı vurgulanabilir. Diğer taraftan tam öğrenme modelinin tutum puanlarına etkisi ile sabit etki modeline göre yapılan analizler sonucunda ortalama etki büyüklüğünün ES=0,716 olduğu ve rastgele etkiler modeline göre ise ES=0,940 olarak tam öğrenme modelinin lehine tutum puanlarının geleneksel öğretim yönteminden daha iyi olduğu hesaplanmıştır. Bu noktada yapılan bazı çalışmalarda analize dahil edilen çalışmaların rastgele etkiler modeline göre etki büyüklüğü değeri ES=0,7195 olarak öğrenme ortamlarında probleme dayalı öğrenme yaklaşımının kullanılmasının lehine bir sonuç elde edilmiştir. Bu sonuç mevcut araştırma sonucuyla paralellik arz etmektedir. Sonuç olarak meta-analiz çalışması sonuçlarına göre, tam öğrenme modeline dayalı uygulamaların öğrencilerin akademik başarı, kalıcılık, erişi ve tutum puanları açısından genel olarak etkili olduğuna rastlanmıştır. Bununla birlikte, tam öğrenme modeline dayalı uygulamaları konu edinen gerek ulusal gerekse de uluslararası alanda tarama yapmak amacıyla birden fazla veri tabanı taranmasına rağmen özellikle kalıcılık, erişi ve tutum puanlarına yönelik yeterli sayıda çalışmaya ulaşılmadığına rastlanmıştır. Bu durum karşısında, tam öğrenme modelinin öğrenci başarısı için oldukça faydalı olması ve buna karşılık ilgili konu hakkında oldukça az çalışmanın olduğu düşünülerek ilgili konuya ilişkin farklı çalışmaların yapılması önerilebilir. Ayrıca çalışmalarda etki büyüklüklerinin hesaplanabilmesini sağlayan istatistiksel verilerin ( , n, SS, vb) bazı çalışmalarda eksik verilmesi meta-analizi zorlaştırması nedeniyle ilgili verilerin tam olarak verilmesinin yararlı olacağı önerilebilir.
